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Introduction
• North Africa has a strategic place in the Mediterranean that has made it a crossroad for many
civilizations. Even during prehistory, North Africa exhibited a complex pattern of cultures that is still
not well understood. Genetic studies reveal an amalgam of North African, Middle Eastern,
European and Sub-Saharan ancestries.
• A “back to Africa” migration has been proposed based on genetic data. North African
autochthonous component has diverged from Middle Eastern and European ancestral populations
around 12,000 years ago (ya) (Henn et al., 2012). The Berbers are thought to be the descendants
of that back migration.
• After the Arabic expansion, around 1,400 ya, in accordance with historical data, the population of
North Africa become a mixture of Arabic and Berber groups, nowadays differentiated mainly by
their language.
Conclusions
• Population structure analyses show a high genetic heterogeneity in North African populations and
a lack of correlation between geography or ethnic and linguistic affiliations with population
structure.
• North Africa has experienced complex gene flow since old times from Sub-Saharan Africa, Middle
East and Europe (admixture can be detected at least from the first century).
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• Differential admixture patterns, specially with Sub-Saharan Africa, produces genetic substructure
within geographical populations probably caused by social structure.
ChromoPainter and Finestructure analysis
ChromoPainter is a method based on haplotype information that reconstructs the ancestral relationships of the individuals in a dataset. Each fragment of a haplotype (a chunk)
is given from a donor to a recipient individual. The complete information of chunks copied from each donor allows to obtain a coancestry matrix.
Finestructure takes profit of the ancestral information reconstructed by ChromoPainter and identify population structure using a model-based Bayesian clustering.
The conjunction of both algorithms allows a fine analysis of the population by taking advantage of the genetic linkage information contained in the haplotypes.
Figure 2. Finestructure tree based on the number of chunks that the individuals copy from Figure 3. ChromoPainter was run setting four ancestral population donors. The plot shows the chunkslength that each individual copies from each donor. The individuals within geographical populations are
Figure 1. Principal Component Analysis.
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each other. The map shows the distribution of the clusters established by the tree in the
geographical populations. grouped by the Finestructure clusters (figure 2), for example, Morocco_TIZ_BER shows three groups that
correspond to A, U and S clusters.
Figure 4. Graphical representation of the admixture dates estimated by Globetrotter. Each
point corresponds to one cluster and the position in the x-axis indicates the admixture time,
while the y-axis indicates the total chunklength that receives from each donor population.
Globetrotter analysis
Globetrotter is a method developed to estimate the time of admixture between populations. It considers the information about ancestry sharing given by ChromoPainter. As a
consequence of recombination, the distribution of the chunks copied from each donor depends on the time since admixture. This method constructs coancestry curves based
on genetic distances and an estimation of the separation among chunks from the same donor. The date of admixture between the populations is then estimated from the
decay of the curves.
For this analysis the populations were considered based on the clusters established by Finestructure. Four donor populations were considered taking into account the origin of
gene flow observed in the region: Sub-Saharan, Middle Eastern, European and ancestral North African.
Figure 5. Example of a result of Globetrotter. NorthAfr_A cluster shows two admixture events, one
around the 19th century and another in the 7th century. In each admixture event two sources give place to
the final population.
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